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DEVICE FOR SIMULTANEOUS DATA AND optical data and optical power includes a central data 
POWER TRANSMISSION OVER AN waveguide region that carries data light and an annular 

OPTICAL WAVEGUIDE power waveguide region concentrically surrounding the data 
waveguide region and adapted to carry relatively large 

BACKGROUND OF THE INVENTION 5 amounts of optical power . 
However , the above disclosed invention requires a special 

Field of the Invention structural change made to the ordinary optical fibre cable 
which includes making different coaxial channels for trans The present invention relates to optical fibre communi mitting power and data separately through the same cable . cation and power transmission and more particularly to a 10 Therefore , a need exists for a device which transmits device for full duplex data transmission and power trans power and data simultaneously over a single optical wave mission simultaneously over an optical waveguide between guide without having to make any structural changes to the a base station and a remote station . 

Data communication through optical fibre cables is very existing optical waveguide . 
well - known and is being practised for a long time now . 15 BRIEF SUMMARY OF THE INVENTION Optical power transmission through fibre optics has been 
known for many years now in high voltage direct current 
( HVDC ) technology and is gaining more and more popu It is an object of the present invention to provide for a cost 
larity due to the numerous advantages it offers . Fibre efficient device for simultaneously transmitting data and 
provided electrical power has the advantage of providing 20 power over a single optical waveguide without changing the 
total immunity from electrical noise and provides complete structure of the existing optical waveguide . 
isolation of the source and the system . The object of integrating full - duplex data transmission 

Simultaneous data and power communication over optical with simultaneous power transmission over the same optical 
fibre cables requires huge quantities of cables , i . e . a cable for waveguide is achieved by transmitting data at one wave 
transmitting data , a cable for receiving data and a separate 25 length , receiving data at another wavelength and transmit 
cable for transmitting power . In these systems , for the ting power over a third different wavelength using triplex 
bidirectional data communication through a single optical modules . 
wave guide , duplex - modules are used . These modules con The proposed solution overcomes the need for laying 
tain a sending diode and a receiving photodiode and each of down additional fibre cables for power transmission or 
these normally operate at a different wavelength . The power 30 making structural changes to ordinary optical waveguides 
is supplied to electronic modules through an additional for transmitting power . Since the transfer of data and the optical wave guide . For this , light is coupled into an optical power supply to electronic modules with laser light takes waveguide by a high - power - laser . The light is then con place through one single optical wave guide by use of triplex 
verted back into electrical energy in the electronic module , modules , this results in saving of raw material from which with the help of a photovoltaic converter . Such modules are 35 optical wave guide is made up of and it also leads to saving used , for instance , for measuring the current and voltage at 
high voltage potential . In the same way , besides the mea of commissioning costs for laying down the optical wave 
surement modules , gap trigger modules at high voltage guides as only a single waveguide can provide the desired 
potential are also used , which are required for igniting arc result . 
paths or gaps . The existing method for data transmission through the 

Furthermore , duplex modules are also available for medi laser channel , especially the uplink transmission from the 
cal technology applications which are equipped with two base station to a remote station , is prone to errors , since the 
lasers of different power or wavelength and which also data transfer also has to realize the power supply of the 
couple into a single optical wave guide . module at the same time , in other words , the power supply 

The advantages of using optical fibre cables are widely 45 of the module is achieved via the data transfer . In case the 
known . Use of optical fibre cables for transmission result in system of triplex modules as disclosed in the present inven 
low transmission loss and no crosstalk and makes a wider tion is used , the data transfer and the power supply through 
bandwidth available for use . They provide signal security , laser light happens totally independent of each other . As a 
electrical isolation and provide immunity to interference . result , greater reliability of transmission of and installation 
Moreover , optical fibre cables are small in size and weight , 50 can be expected . 
and the raw materials are abundantly available . These are The invention discloses a device and a method for simul 
only some of the advantages of using optical fibre cables for taneous full - duplex data and power transmission over a 
data and power transmission . single optical waveguide using triplex modules . In this 
However , when using duplex modules as mentioned ear - device , an optical waveguide connects a base station and a 

lier for data transmission , a separate optical wave guide is 55 remote station . 
being used for transmission of power along with data . This At the base station a high power laser source or a high 
increases the cost of transmission as extra raw material is power laser source emits a first laser beam for carrying 
required for the additional cable for power transmission . power and a low power laser source , for example a low 
Also the installation cost increases . power laser diode , emits a second laser beam for carrying 

U . S . Pat . No . 7 , 844 , 154 discloses a special cable where 60 data from the base station to the remote station over the 
the data and power transmission can take place through a optical waveguide . The optical interface couples the laser 
single optical waveguide . This cable removes the need for beams into the optical waveguide for transmission . The first 
using a separate cable for transmitting power in a system for and second laser beams are received at the corresponding 
data transmission . This patent discloses an optical fibre first and second remote station optical receivers . Similarly at 
adapted to carry optical power for powering an electrical 65 the remote station , a third laser beam is emitted by a low 
device and also optionally adapted to carry optical data for power laser source , for example a low power laser diode , for 
signal processing . The optical fibre capable of carrying both carrying data from the remote station to the base station and 
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this beam is received at the base station optical receiver . The electrical energy . In example of a PPC is PPC - 6E , which is 
wavelengths of the first , second and the third laser beams are a photovoltaic power converter optimized for maximum 
distinct . efficiency in the range of 790 - 850 nm illumination . It is 

The invention discloses a device for simultaneous data designed to convert 790 - 850 nm light into electrical power 
and power transmission over an optical waveguide between 5 up to 6 V , with output power from a few mW to 0 . 5 W . The 
a base station and a remote station . The data transmission is PPC - 6E is available with ST or FC connectors . It offers 
a full - duplex two way transmission . The device comprises of complete electrical isolation . The PPC - 6E is optimized for 
the base station , the remote station and the optical wave - 810 nm light source . 
guide which connects the base station to the remote station . The power transmitted over the optical waveguide is 
The base station is for transmitting and receiving data and 10 supplied to an electronic module at high voltage at the 
for power transmission over the optical waveguide . The base remote station . Examples of electronic modules are mea 
station comprises a high power laser source for emitting a surement modules , gap trigger modules etc . Such modules 
first laser beam at a first wavelength , a low power laser are used , for instance , for measuring the current and voltage 
source , such as a low power laser diode , for emitting a at high voltage potential . In the same way , besides the 
second laser beam at a second wavelength and a base station 15 measurement modules , gap trigger modules at high voltage 
optical receiver for receiving a third laser beam at a third potential are used , which are required for igniting arc paths 
wavelength from the remote station . The first laser beam is or gaps . 
used for power transmission from the base station to the Thus with the additional high - power laser diode or pho 
remote station , the second laser beam is used for data tovoltaic element , respectively , power is supplied to elec 
transmission from the base station to the remote station and 20 tronic modules , assemblies , boards etc . at high voltage with 
the third laser beam is used for data transmission from the a single optical wave guide , or in other words a light 
remote station to the base station . The device further com - waveguide , an optical fibre etc . 
prises a base station optical interface for simultaneously I n another embodiment of the device , the base station 
coupling the first and the second laser beams into the optical optical receiver , the first remote station optical receiver and 
waveguide and for directing the third laser beam from the 25 the second remote station optical receiver are photodiodes . 
optical waveguide to the base station optical receiver . The photodiodes are semiconductor based photo - detectors 

The remote station is for receiving and transmitting data capable of converting the light coming from the first , the 
and for receiving the power over the optical waveguide from second and the third laser beams into either current or 
the base station . The remote station also comprises a low voltage . These photodiodes can sense the luminescent power 
power laser source , such as a low power laser diode , for 30 of the laser beams falling upon it and convert this optical 
generating at least the third laser beam for data transmission power into a corresponding electric current . These photo 
from the remote station to the base station , a first remote diodes are used exclusively because of their small size , 
station optical receiver for receiving the first laser beam suitable material , high sensitivity , and fast response time . 
from the base station , a second remote station optical In a further embodiment , the low power laser sources , i . e . 
receiver for receiving the second laser beam from the base 35 the low power laser source at the base station and / or the low 
station . The device further comprises a remote station opti - power laser source at the remote station are laser diodes . In 
cal interface for simultaneously directing the first laser beam a further embodiment these laser diodes are of the type 
to the first remote station optical receiver , the second laser vertical - cavity surface - emitting laser ( VCSEL ) . A VCSEL is 
beam to the second remote station optical receiver , and for a semiconductor laser diode whose laser beam emission is 
coupling the third laser beam into the optical waveguide . 40 perpendicular from the top surface , contrary to conventional 

In the device the first , the second and the third wave - edge - emitting semiconductor lasers . Use of VCSEL would 
lengths of the first , the second and the third laser beams make the construction of the device simpler by providing the 
respectively are distinct from each other . The devices for laser beam in a particular direction as desired . 
power transmission from the base station to the remote In yet another embodiment , the high power laser source 
station , i . e . the high power laser source acting as the power 45 has a heat sink connected to it for dissipating heat from the 
transmitter and the first remote station optical receiver , high power laser source . The high power laser source 
operate at the first wavelength . The devices for data trans - radiates huge amounts of heat as it generates power of the 
mission from the base station to the remote station , i . e . the order of 1 . 5 W or more . To dissipate this excess heat sinks 
low power laser diode at the base station acting as the uplink are required . The heat sink keeps the temperature of the base 
data transmitter and the second remote station optical 50 station low . The low power laser sources do not radiate as 
receiver , operate at the second wavelength . The devices for much heat and hence do not necessarily require any heat 
downlink data transmission from the remote station to the sinks . 
base station , i . e . the low power laser diode at the remote However , it is not mandatory to use a heat sink since the 
station acting as the downlink data transmitter and the base power dissipation depends on the required laser power and 
station optical receiver , operate at the third wavelength . 55 duty cycle . In case if cooling is required , for example in case 

The properties of laser beams like narrow spectral width , of high power or high duty cycle , any kind of cooling could 
high intensity , high degree of directivity and coherence be used , namely passive cooling , for example using heat 
make it the best choice for these applications . sinks , or active cooling , for example using cooling fans . 

An example of the optical waveguide used in the device In a further embodiment the base station low power laser 
is a multi mode 62 . 5 / 125 or 105 / 125 um fibre cables . 60 source , the base station optical receiver , the base station 

In another embodiment the first remote station optical optical interface and the high power laser source are 
receiver comprises a photovoltaic power converter ( PPC ) for arranged inside a base station housing . This housing together 
converting the power received from the first laser beam into forms a base station triplex module . This ‘ integrated ver 
electrical energy . The power is transmitted as light via the sion ' of the device gives the device a compact structure and 
first laser beam through the optical waveguide and the power 65 makes it more portable . 
is received at the remote station . The PPC receives the power In another embodiment the base station low power laser 
from the laser beam and converts the light energy into source , the base station optical interface and the base station 
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optical receiver together form a base station triplex module second device towards the first device and the second laser 
arranged inside a base station housing . The high power laser beam is reflected and coupled into the optical waveguide . 
source is connected to the base station triplex module via a The remote station optical arrangement of devices com 
first permanent link with a waveguide for feeding the first prises a third device permeable to the first and the third laser 
laser beam into the base station triplex module . This per - 5 beam and reflecting the second laser beam . The third device 
manent link with a waveguide can be made of fibre pigtail . is arranged such that the first laser beam after passing 
This ' pigtail version of the configuration of connecting the through the third device is directed to a fourth device , the 

third laser beam is coupled into the optical waveguide and high power laser source as an external attachment to the base the second laser beam from the optical waveguide is station triplex module has an advantage . The high power 
laser source radiates a lot of heat as it produces power of the 10 reflected towards the second remote station optical receiver . 

The fourth device is permeable to the first laser beam and order of 1 . 5 W or more . To dissipate this heat sink has to be 
installed . The heat sink would occupy a considerable amount reflects the third laser beam . The fourth device is arranged 

such that the first laser beam is directed to the first remote of space . Having the high power laser source as a separate station optical receiver and the third laser beam is reflected 
module connected to the base station triplex module via a 15 towards the third device . 
permanent link with a waveguide will reduce the size of the This arrangement of devices ensures that the power is 
base station triplex module as the high power laser module transmitted through the optical waveguide at a different 
along with the heat sink is outside the triplex module and wavelength without interfering with the data transmission 
forms a separate external unit . It will make the device more which happens at another wavelength through the same 
flexible so that it can be easily accommodated into larger 20 optical waveguide . Also note that the data transmission from 
systems . the base station to the remote station , i . e . uplink transmis 

In another embodiment the remote station low power laser sion , and the data transmission from the remote station to the 
source , the remote station optical interface , the first remote base station , i . e . downlink transmission , happens at two 
station optical receiver and the second remote station optical distinct wavelengths . 
receiver are arranged inside a remote station housing . This 25 In another embodiment each one of the devices from the 
housing together forms a remote station triplex module . This base station as well as at the remote station optical arrange 
integrated version gives the device a compact structure and ment of devices is a mirror , a filter or a lens . These mirrors 
makes it more portable . or lenses act as filters for specific wavelengths . They are 

In yet another embodiment the remote station low power specially designed to allow only selective wavelengths of 
laser source , the remote station optical interface and the 30 light to pass through and block the other wavelengths of 
second remote station optical receiver together form a light . This ensures that the laser beams are guided into and 
remote station triplex module arranged inside a remote out of the optical waveguide and accurately fall on the 
station housing . corresponding receivers at the base and remote stations . 

The first remote station optical receiver is connected to In an embodiment a type of ball lenses are used in 
the remote station triplex module via a second permanent 35 combination with filters , corresponding to the used wave 
link with a waveguide for receiving the third laser beam length , for focusing the beams to the receivers via the fibre 
from the remote station triplex module . The advantage of connector . The choice of lens , mirror or filter can depend on 
having the remote station optical receiver outside of the the available space inside the housing for the triplex mod 
remote station triplex module is that it provides flexibility to ules . 
the device and the second permanent link with a waveguide 40 The invention also discloses an embodiment of a method 
ensures connectivity to the remote station triplex module for simultaneous data and power transmission over an 
without compromising on its functionality . optical waveguide connecting a base station and a remote 

In an embodiment of the invention , the first wavelength is station . The method comprises the steps of generating a first 
808 nm or 940 nm , the second wavelength is 1310 nm and laser beam having a first wavelength from a high power laser 
the third wavelength is 850 nm . 45 source at the base station , generating a second laser beam 

In yet another embodiment , the base station optical inter - having a second wavelength from a low power laser source 
face comprises a base station optical arrangement of devices at the base station , coupling the first and the second laser 
and the remote station optical interface comprises a remote beams into the optical waveguide . Thereafter the method 
station optical arrangement of devices . Each of these devices comprises the steps of transmitting power on the first laser 
is permeable to a selective wavelength . In other words , each 50 beam from the base station to the remote station via the 
device will only let a certain wavelength or bandwidth of optical waveguide and transmitting data on the second laser 
light to pass through and will either reflect or refract the rest beam from the base station to the remote station via the 
of the wavelengths of light . Hence the laser beams , having optical waveguide . 
different wavelengths , incident on these devices are differ - The first laser beam carrying the power is then directed to 
ently treated by the devices based on the permeable char - 55 a first remote station optical receiver and the second laser 
acteristic of the device . beam carrying the data is directed to a second remote station 

The base station optical arrangement of devices comprises optical receiver . The transmitted power , carried by the first 
a first device permeable to the first laser beam and reflecting laser beam , is received from the base station at the first 
the third laser beam . The first device is arranged such that remote station optical receiver and the transmitted data , 
the first laser beam is coupled into the optical waveguide and 60 carried by the second laser beam , is received from the base 
the third laser beam from the optical waveguide is reflected station at the second remote station optical receiver . 
towards the base station optical receiver . The base station The method further comprises the steps of generating a 
optical arrangement of devices further comprises a second third laser beam having a third wavelength from a low power 
device permeable to the first and the third laser beam and laser source at the remote station , coupling the third laser 
reflecting the second laser beam , wherein the second device 65 beam into the optical waveguide and transmitting data on the 
is arranged such that the first laser beam is coupled into the third laser beam from the remote station to the base station 
optical waveguide , the third laser beam passes through the via the optical waveguide . Then the third laser beam is 
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directed from the optical waveguide to a base station optical The high power laser source 5 at the base station 3 
receiver where the data from the remote station is received generates a first laser beam 6 having a certain wavelength . 
at the base station optical receiver . This first laser beam 6 passes through the first device 26 and 

In this method the first , the second and the third wave the second device 27 and is then coupled into the optical 
lengths are distinct from each other . This prevents are 5 waveguide 2 by a base station optical interface 11 . This first 
crosstalk or interference between the data transmission and laser beam 6 is then transmitted through the optical wave 
the power transmission . guide 2 and is directed to the first remote station optical 

In an embodiment of the method , the steps of transmitting receiver 13 by a remote station optical interface 15 , after 
power on the first laser beam from the base station to the passing through the third 28 and the fourth 29 device . The 
remote station via the optical waveguide , the step of trans - 10 third 28 and the fourth 29 devices are a part of the remote 
mitting data on the second laser beam from the base station station optical arrangement of devices 25 . 
to the remote station via the optical waveguide and the step An example of the remote station optical receiver 13 is 
of transmitting data on the third laser beam from the remote PPC6E , which is a photo voltaic power converter ( PPC ) . station to the base station via the optical waveguide occur This operates at wavelengths 808 nm or 940 nm . The PPC simultaneously . This results in a full - duplex data commu - 15 coverts the energy received from the first laser beam 6 into nication occurring simultaneously with power transmission , 
both happening independently of each other without any electrical energy . Using PPC - 6E approximately 6 V and up 
interference . to 500 mW energy can be produced . This electrical energy 

Additionally , the device for simultaneous data and power can be used for various applications as mentioned earlier . 
transmission over an optical waveguide can comprise some 20 The base station low power laser source 7 at the base 
or all the features which have been mentioned above for the station 3 generates a second laser beam 8 at a second 
different embodiments of the device according to the inven - wavelength . This second laser beam 8 gets reflected from the 
tion . second device 27 and is then coupled into the optical 

The above - mentioned and other features of the invention waveguide 2 by the base station optical interface 11 . This 
will now be addressed with reference to the accompanying 25 second laser beam 8 is then transmitted through the optical 
drawings of the present invention . The illustrated embodi - waveguide 2 and is directed to the second remote station 
ments are intended to illustrate , but not limit the invention . optical receiver 14 by the remote station optical interface 15 , 
The drawings contain the following figures , in which like after reflecting from the third 28 device . An example oper 
numbers refer to like parts , throughout the description and ating wavelength of the base station low power laser source 
drawings . 30 7 is 1310 nm . 

Some features of a sample base station low power laser 
BRIEF DESCRIPTION OF THE SEVERAL source 7 are that it is an un - cooled laser diode with Multi 

VIEWS OF THE DRAWING Quantum Well ( MQW ) structure , operates in temperatures 
between - 40° C . to + 85° C . at 5 mW CW , thus it can operate 

FIG . 1 is a schematic diagram of a device for simultane - 35 at high temperatures without active cooling , it is a hermeti 
ous data and power transmission over an optical waveguide cally sealed active component , has built - in InGaAs monitor 
between a base station and a remote station . photodiode , complies with Telcordia ( Bellcore ) GR - 468 

FIG . 2 is a schematic diagram of another embodiment of CORE and TO - 18 packaging with a flat window cap or a ball 
the device where the high power laser source and the first lens cap . An example of a second remote station optical 
remote station optical receiver are connected to the base and 40 receiver 14 is a high speed InGaAs detector operating at a 
the remote station respectively via permanent links with wavelength of 1310 nm . This detector has high responsivity , 
waveguides . high electrical bandwidth , fast response time , high reliabil 

FIG . 3 is a flowchart depicting the method for simulta - ity / hermetic package and has a 300 um diameter active area . 
neous data and power transmission over an optical wave The remote station low power laser source 12 at the 
guide connecting a base station and a remote station . 45 remote station 4 generates a third laser beam 10 having a 

third wavelength . This third laser beam 10 is reflected from 
DESCRIPTION OF THE INVENTION the fourth device 29 , it passes through the third device 28 

and is then coupled into the optical waveguide 2 by the 
Various embodiments are described with reference to the remote station optical interface 15 . This third laser beam 10 

drawings , wherein like reference numerals are used to refer 50 is then transmitted through the optical waveguide 2 and is 
to like elements throughout . In the following description , for directed to the base station optical receiver 9 by the base 
purpose of explanation , numerous specific details are set station optical interface 11 , after passing through the second 
forth in order to provide a thorough understanding of one or 27 and reflecting from the first 26 device . An example 
more embodiments . It may be evident that such embodi - operating wavelength of the remote station low power laser 
ments may be practiced without these specific details . 55 source 12 is 850 nm . 

FIG . 1 is a schematic diagram of a device 1 for simulta - An example of the second remote station optical receiver 
neous data and power transmission over an optical wave - 14 is a photodiode operating at 850 nm , like a GaAs 
guide 2 between a base station 3 and a remote station 4 . The photodetector with a low noise trans - impedance amplifier . 
base station 3 essentially comprises a high power laser This photodiode has a large active area of 250 um , a high 
source 5 , a base station low power laser source 7 , a base 60 bandwidth or a wide dynamic range , is hermetically sealed 
station optical arrangement of devices 24 comprising a first in TO - 46 Can , works with a single 3 . 3 V to 5 V power supply 
device 26 and a second device 27 and a base station optical and provides differential Output . 
receiver 9 . The remote station 4 essentially comprises a An example of the remote station low power laser source 
remote station low power laser source 12 , a remote station 12 at the remote station 4 operating at 850 nm is a single 
optical arrangement of devices 25 comprising a third device 65 Mode Vertical Cavity Surface Emitting Laser ( VCSEL ) 
28 and a fourth device 29 , a first remote station optical emitter . Some features the VCSEL Emitter is that it operates 
receiver 13 and a second remote station optical receiver 14 . in Single - mode & single - polarization , it provides ideal cir 
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cular Gaussian beam , has stable polarization , has TO - 46 flat feeds the first laser beam 6 from the high power laser source 
window cap and has built - in electro - static discharge ( ESD ) 5 into the base station triplex module 18 . 
protection structure . Similarly for the remote station , the remote station low 

The optical receivers 9 , 14 and transmitters 7 , 12 for data power laser source 12 , the remote station optical interface 15 
transmission are working at different wavelengths . Basically 5 and the second remote station optical receiver 14 together 
several combinations are possible within the whole range of form a remote station triplex module 21 arranged inside a 
available optical components . Generally all wavelengths , for remote station housing 20 . This remote station triplex mod 
example , starting from 650 nm up to 1550 nm are possible . ule 21 is connected to the first remote station optical receiver 

This applies also for the high power laser source 5 and the 13 via a second permanent link with a waveguide 23 . This 
first remote station optical receiver 13 which are available waveguide 23 can be a fibre pigtail , a single , short , optical 
for different wavelengths . fibre . This waveguide 23 or fibre pigtail feeds the first laser 

FIG . 1 illustrates the integrated version of the device . The beam 6 from the remote station triplex module 21 into the 
integrated version has a base station housing 17 which first remote station optical receiver 13 . 
comprises the base station low power laser source 7 , the base 10 This mechanical design of manufacturing the high power 
station optical receiver 9 , the base station optical interface 11 laser source 5 and the first remote station optical receiver 13 
and the high power laser source 5 . This base station housing as separate units and connecting to the base station triplex 
17 can also form a base station triplex module 18 . There is module 18 and the remote station triplex module 21 respec 
a heat sink 16 connected to the high power laser source 5 for tively via pigtail fibres might be easier to realize than the 
dissipating heat from the high power laser source 5 . The heat 20 integrated version as illustrated in FIG . 1 . The base station 
sink 16 is accommodated inside the base station triplex housing 17 and the remote station housing 20 will be more 
module 18 or the base station housing 17 . compact as compared with the integrated version of FIG . 1 

In this version of the base station triplex module 18 the as the base station triplex module 18 of the integrated 
corresponding remote station 4 also has an integrated struc - version will become more bulky due to the size of the heat 
ture wherein the remote station low power laser source 12 , 25 sink 16 connected to the high power laser source 5 . 
the remote station optical interface 15 , the first remote It is also imaginable to use a mixed design . For example 
station optical receiver 13 and the second remote station the ‘ Pigtail - Version ' of FIG . 2 for base station 3 and the 
optical receiver 14 are arranged inside a remote station Integrated - Version of FIG . 1 for the remote station 4 or 
housing 20 . This remote station housing 20 can also form a vice versa . 
remote station triplex module 21 . 30 Referring now to FIG . 3 , a flowchart depicting a method 
Hence FIG . 1 is illustrating an embodiment where essen - 100 for simultaneous data and power transmission over an 

tially the high power laser source 5 and mainly the first optical waveguide 2 connecting a base station 3 and a remote 
remote station optical receiver 13 or the photovoltaic power station 4 is illustrated . The flowchart shows a step 101 of 
converter ( PPC ) form a part of the base station 18 and the generating a first laser beam 6 having a first wavelength 
remote station 21 triplex module respectively . 35 from a high power laser source 5 at the base station 3 , a step 

Compared with the state of the art duplex modules this 102 of generating a second laser beam 8 having a second 
integrated version of the base station triplex module 18 wavelength from a base station low power laser source 7 at 
design will require a larger housing for the base station the base station 3 , a step 103 of coupling the first 6 and the 
housing 17 since the power dissipation of the high power second 8 laser beams into the optical waveguide 2 , a step 
laser source 5 will heat up the base station triplex module 18 40 104 of transmitting power on the first laser beam 6 from the 
so that a proper heat sink 16 design has to be considered . base station 3 to the remote station 4 via the optical 

In contrast to the base station triplex module 18 the waveguide 2 , a step 105 of transmitting data on the second 
remote station triplex module 21 has only a low power laser beam 8 from the base station 3 to the remote station 4 
dissipation since the first remote station optical receiver 13 via the optical waveguide 2 , a step 106 of directing the first 
or the PPC is providing only little electrical energy , for 45 laser beam 6 to a first remote station optical receiver 13 and 
example about 100 mW . This doesn ' t require any heat sink directing the second laser beam 8 to a second remote station 
so that the remote station triplex module 21 and its housing optical receiver 14 , a step 107 of receiving the power from 
20 has to be enlarged , compared with the state of the art the base station 3 at the first remote station optical receiver 
duplex module , just enough to hold the additional first 13 , a step 108 of receiving the data from the base station 3 
remote station optical receiver 13 or the PPC . 50 at the second remote station optical receiver 14 , a step 109 

Referring now to FIG . 2 , it illustrates another embodiment of generating a third laser beam 10 having a third wave 
of the device for simultaneous data and power transmission length from a remote station low power laser source 12 at the 
over an optical waveguide 2 between a base station 3 and a remote station 4 , a step 110 of coupling the third laser beam 
remote station 4 where the high power laser source 5 and the 10 into the optical waveguide 2 , a step 111 of transmitting 
first remote station optical receiver 13 are connected to the 55 data on the third laser beam 10 from the remote station 4 to 
base and the remote station respectively via permanent links the base station 3 via the optical waveguide 2 , a step 112 of 
with waveguides 19 , 23 . The high power laser source 5 and directing the third laser beam 10 from the optical waveguide 
the first remote station optical receiver 13 are manufactured 2 to a base station optical receiver 9 and finally a step 113 
as separate units . of receiving the data from the remote station 4 at the base 

At the base station 3 , the base station low power laser 60 station optical receiver 9 , wherein the first , the second and 
source 7 , the base station optical interface 11 and the base the third wavelengths are distinct from each other . 
station optical receiver 9 together form a base station triplex Although the invention has been described with reference 
module 18 arranged inside a base station housing 17 . This to specific embodiments , this description is not meant to be 
base station triplex module 18 is connected to the high construed in a limiting sense . Various modifications of the 
power laser source 5 via a first permanent link with a 65 disclosed embodiments , as well as alternate embodiments of 
waveguide 19 . This waveguide 19 can be a fibre pigtail , a the invention , will become apparent to persons skilled in the 
single , short , optical fibre . This waveguide 19 or fibre pigtail art upon reference to the description of the invention . It is 
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therefore contemplated that such modifications can be made a remote station optical interface for simultaneously 
without departing from the embodiments of the present directing the first laser beam to said first remote 
invention as defined . station optical receiver , the second laser beam to said 

second remote station optical receiver , and for cou 
LIST OF REFERENCE SIGNS pling the third laser beam into said optical wave 

guide ; and 
1 system wherein the first wavelength , the second wavelength , and 
2 optical waveguide the third wavelength are distinct from one another , and 
3 base station wherein : 
4 remote station 10 said base station optical interface comprises a base station 
5 high power laser source optical arrangement of devices and said remote station 
6 first laser beam optical interface comprises a remote station optical 
7 base station low power laser source arrangement of devices wherein each device is perme 
8 second laser beam able to a selective wavelength , and wherein : 
9 base station optical receiver 15 said base station optical arrangement of devices com 
10 third laser beam prises : 
11 base station optical interface a first device permeable to the first laser beam and 
12 remote station low power laser source reflecting the third laser beam , wherein said first 
13 first remote station optical receiver device is arranged to cause the first laser beam to be 
14 second remote station optical receiver coupled into said optical waveguide and the third 
15 remote station optical interface laser beam from said optical waveguide to be 
16 heat sink reflected towards said base station optical receiver , 
17 base station housing a second device permeable to the first and third laser 
18 base station triplex module beams and reflecting the second laser beam , wherein 
19 first permanent link with a waveguide 25 said second device is arranged to cause the first laser 
20 remote station housing beam to be coupled into said optical waveguide , the 
21 remote station triplex module third laser beam to pass through said second device 
23 second permanent link with a waveguide towards said first device and the second laser beam 
24 base station optical arrangement of devices to be reflected and coupled into said optical wave 
25 remote station optical arrangement of devices 30 guide ; and 
26 first device said remote station optical arrangement of devices com 
27 second device prises : 
28 third device a third device permeable to the first and third laser 
29 fourth device beams and reflecting the second laser beam , wherein 

the third device is arranged to cause the first laser 
The invention claimed is : beam , after passing through said third device , to be 
1 . A device for simultaneous data and power transmission , directed to a fourth device , the third laser beam to be 

the device comprising : coupled into said optical waveguide and the second 
a base station , a remote station and an optical waveguide laser beam from said optical waveguide to be 

connected between said base station and said remote 40 reflected towards said second remote station optical 
station ; receiver ; 

said base station including : the fourth device permeable to the first laser beam and 
a high power laser source for emitting a first laser beam reflecting the third laser beam , wherein said fourth 

at a first wavelength , wherein the first laser beam is device is arranged to cause the first laser beam to be 
used for power transmission from said base station to 45 directed to said first remote station optical receiver 
said remote station ; and the third laser beam to be reflected towards said 

a base station low power laser source for emitting a third device . 
second laser beam at a second wavelength , wherein 2 . The device according to claim 1 , wherein said first 
the second laser beam is used for data transmission remote station optical receiver comprises a photovoltaic 
from said base station to said remote station ; 50 power converter for converting the power received from the 

a base station optical receiver for receiving a third laser first laser beam into electrical energy . 
beam at a third wavelength from said remote station , 3 . The device according to claim 1 , wherein said base 
wherein the third laser beam is used for data trans - station optical receiver , said first remote station optical 
mission from said remote station to said base station ; receiver and said second remote station optical receiver are 

a base station optical interface for simultaneously cou - 55 photodiodes . 
pling the first and second laser beams into said 4 . The device according to claim 1 , wherein one or both 
optical waveguide and for directing the third laser of said base station low power laser source and said remote 
beam from said optical waveguide to said base station low power laser source for generating the third laser 
station optical receiver ; beam is a vertical - cavity surface - emitting laser . 

said remote station including : 60 5 . The device according to claim 1 , which comprises a 
a remote station low power laser source for generating heat sink connected to said high power laser source for 

the third laser beam for data transmission from said dissipating heat from said high power laser source . 
remote station to said base station ; 6 . The device according to claim 1 , which comprises a 

a first remote station optical receiver for receiving the base station housing , wherein said base station low power 
first laser beam from said base station ; 65 laser source , said base station optical receiver , said base 

a second remote station optical receiver for receiving station optical interface and said high power laser source are 
the second laser beam from said base station ; arranged inside said base station housing . 

35 
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7 . The device according to claim 1 , wherein said base receiving the data from the base station at the second 
station low power laser source , said base station optical remote station optical receiver ; 
interface and said base station optical receiver together form generating a third laser beam having a third wavelength 
a base station triplex module arranged inside a base station with a remote station low power laser source at the 
housing , and said high power laser source is connected to 5 remote station ; 

coupling the third laser beam into the optical waveguide ; said base station triplex module via a first permanent link transmitting data on the third laser beam from the remote with a waveguide for feeding the first laser beam into said station to the base station via the optical waveguide ; 
base station triplex module . directing the third laser beam from the optical waveguide 

8 . The device according to claim 1 , which comprises a to a base station optical receiver ; 
remote station housing , wherein said remote station low " receiving the data from the remote station at the base 
power laser source , said remote station optical interface , said station optical receiver ; 
first remote station optical receiver and said second remote wherein the first wavelength , the second wavelength and 
station optical receiver are arranged inside said remote the third wavelength are distinct from each other ; 
station housing . wherein : 

15 9 . The device according to claim 1 , wherein said remote the base station optical arrangement of devices includes : 
station low power laser source , said remote station optical a first device permeable to the first laser beam and 

reflecting the third laser beam , wherein the first interface and said second remote station optical receiver 
together form a remote station triplex module arranged device is arranged to cause the first laser beam to be 
inside a remote station housing , and said first remote station 20 coupled into the optical waveguide and the third 
optical receiver is connected to said remote station triplex laser beam from the optical waveguide to be 
module via a second permanent link with a waveguide for reflected towards the base station optical receiver ; 
feeding the first laser beam into said remote station triplex a second device permeable to the first and third laser 
module . beams and reflecting the second laser beam , wherein 

10 . The device according to claim 1 , wherein the first 25 the second device is arranged to cause the first laser 
wavelength is 808 nm or 940 nm , the second wavelength is beam to be coupled into the optical waveguide , the 
1310 nm and the third wavelength is 850 nm . third laser beam to pass through the second device 

11 . The device according to claim 1 , wherein each one of towards the first device and the second laser beam to 
said devices is selected from the group consisting of a be reflected and coupled into the optical waveguide ; 

and mirror , a filter , and a lens . 
12 . A method for simultaneous data and power transmis the remote station optical arrangement of devices com 

sion over an optical waveguide connecting a base station and prises : 

a remote station , the method comprising : a third device permeable to the first and third laser beams 
providing the base station with an optical interface having and reflecting the second laser beam , wherein the third 

a base station optical arrangement of devices and 35 device is arranged to cause the first laser beam , after 
providing the remote station with an optical interface passing through the third device , to be directed to a 

fourth device , the third laser beam to be coupled into having a remote station optical arrangement of devices , 
with each device being permeable to a selective wave the optical waveguide and the second laser beam from 
length ; the optical waveguide to be reflected towards the 

generating a first laser beam having a first wavelength an second remote station optical receiver ; 

with a high power laser source at the base station ; the fourth device permeable to the first laser beam and 
generating a second laser beam having a second wave reflecting the third laser beam , wherein the fourth 

length with a base station low power laser source at the device is arranged to cause the first laser beam to be 
base station ; directed to the first remote station optical receiver 

coupling the first and second laser beams into the optical 45 and the third laser beam to be reflected towards the 
waveguide ; third device . 

transmitting power on the first laser beam from the base 13 . The method according to claim 12 , which comprises 
station to the remote station via the optical waveguide ; simultaneously carrying out the step of transmitting power 

transmitting data on the second laser beam from the base on the first laser beam from the base station to the remote 
station to the remote station via the optical waveguide ; 50 station via the optical waveguide , the step of transmitting 

directing the first laser beam to a first remote station data on the second laser beam from the base station to the 
optical receiver and directing the second laser beam to remote station via the optical waveguide and the step of 
a second remote station optical receiver ; transmitting data on the third laser beam from the remote 

receiving the power from the base station at the first station to the base station via the optical waveguide . 
remote station optical receiver ; * * * * * 

30 


